We aimed to measure the visible angle (VA) outside the surgical field of view using preoperative magnetic resonance imaging (MRI), and to relate structural data to clinical outcome.
INTRODUCTION
Open retropubic radical prostatectomy (RRP) is the gold standard treatment for localized prostate cancer. 1, 2 However, RRP is a skillful surgery because of a narrow surgical field and complex anatomy. Recently, robot-assisted laparoscopic radical prostatectomy (RALP) has been applied to overcome these problems.
According to a recent study, RALP demonstrated better functional operative outcomes in terms of urinary incontinence, potency, postoperative pain, intraoperative blood loss, and length of hospital stay compared with RRP. [3] [4] [5] [6] [7] In addition, oncologic outcomes following RALP were similar to those reported with RRP. 5, 7, 8 However, RRP generally demonstrated better outcomes than RALP with respect to the operative time. 9 In fact, operative time has become an important factor when deciding on which operative method to use for prostate cancer patients. We analyzed factors affecting operative outcomes in each operative method. In particular, we noticed that pelvic anatomic structure affected operative outcomes; we therefore measured the visible angle (VA) that exceeded the field of vision by using preoperative magnetic resonance imaging (MRI). We divided patients into groups according to the surgical approach, subdivided them according to the VA and compared the operative outcomes of each group.
MATERIALS AND METHODS

Patients
We retrospectively analyzed data obtained from 322 consecutive patients who underwent RALP and RRP for prostate cancer between January 2011 and June 2013, and who had at least 1 year of follow-up. Institutional review board approval was obtained before data retrieval and analysis (KNUMc 13-1060).
Study participants were consent to publication of material about them. All patients underwent RALP or RRP performed by a single experienced surgeon who had performed over 200 RALP and 500 RRP procedures. All patients who underwent RRP were divided into groups A and B according to the median value of the VA, which was 125°. Patients with a VA of ＜125°
were defined as group A and those with a VA of ≥125° were defined as group B. All patients who underwent RALP were similarly divided into groups C and D (Figs. 1, 2 ).
Definition of VA
All MRI scans in our study were retrospectively interpreted by a single radiologist, and all clinical, pathological, and functional findings were blinded. The VA was defined as the angle between the horizontal line and tangent line of the most protruding posterior part in the symphysis pubis, observed on a rotated 90° view of a mid-sagittal T2-weighted image.
Surgical Technique
The RALP procedure included the use of a 3-arm da Vinci robot (Intuitive Surgical, Sunnyvale, CA, USA). The 6-port transperitoneal technique was performed for all patients. In short, patients were placed in the Trendelenburg position at the standard 30° angle. We coagulated the superficial dorsal vein and removed the preprostatic fat. Using a Bovie knife, the bladder-prostate junction was divided along the bladder-prostate imaginary borderline until the prostatic urethra was exposed.
The prostatic urethra was incised and a previously placed Foley urinary catheter was inspected. We continued to divide the bladder and prostate in the remaining regions until the prostate was completely divided. The seminal vesicle was exposed, the peri- During RRP, we dissected the bladder and most importantly, the prostate junction, in exactly the same way as in RALP.
After dissection of the vas deferens and seminal vesicle, the posterolateral surface of the prostate was dissected in an antegrade direction, including bilateral nerve sparing. Finally, the urethra was cut at the prostatic apex. After careful hemostasis, a Rocco suture was applied. Subsequently, continuous urethrovesical anastomosis was performed, similar to that performed in RALP.
Definition and Assessment of Continence
Continence was defined as using no pads and having no urine leakages, as determined by patient responses. Patients were asked the following question: "How many pads or adult diapers did you use per day to control leakage during the past 4 weeks?" Recovery of continence was evaluated routinely at 1, 3, 6, and 12 months after surgery.
Statistical Analysis
Demographics and perioperative outcomes were analyzed by using the chi-square test and Student t-test. 
RESULTS
Groups A and B included 37 and 62 patients, respectively, and groups C and D included 130 and 93 patients, respectively.
There were no significant differences in the age, body mass index (BMI), prostate volume, preoperative prostate-specific antigen level, pathologic Gleason score, and pathologic stage between groups A and B, or between groups C and D ( Table 1 ).
The mean operative time was significantly longer in group A than in group B (213.2 minutes vs. 174.2 minutes, p=0.002).
There was no significant difference in the estimated blood loss between groups A and B (227.9 mL vs. 268.6 mL, p=0.209).
The complication rate was higher in group A than in group B Values are presented as mean±standard deviation or number.
All patients who underwent RRP with a visible angele (VA) of ＜125° were defined as group A and those with a VA of ≥125° were defined as group B. All patients who underwent RALP with VA of ＜125° were defined as group C and those with a VA of ≥125° were defined as group D. RRP: radical retropubic prostatectomy, RALP: robot-assisted laparoscopic prostatectomy, PSA: prostate-specific antigen. Values are presented as mean±standard deviation or number (%). All patients who underwent RRP with a visible angele (VA) of ＜125° were defined as group A and those with a VA of ≥125° were defined as group B. All patients who underwent RALP with VA of ＜125° were defined as group C and those with a VA of ≥125° were defined as group D. RRP: radical retropubic prostatectomy, RALP: robot-assisted laparoscopic prostatectomy, PPI: post prostatectomy incontinence.
respectively (p=0.341).
On multivariate analysis of various factors, prostate volume, BMI, operative type and VA proved to be independently associated with the operative time (Table 3) . However, for complication, none of the factors demonstrated significant associations on multivariate analysis. 
DISCUSSION
Since RALP was introduced, several studies have reported the short-and long-term operative outcomes compared with Moreover, a protruding state of the pubic symphysis is an important anatomic landmark for securing the operative field and it affects the VA with respect to the posterior slope of the pubic bone. When the pubic symphysis is not protruded, the VA is lager and the secured operative visual field is wider. However, in the case of a severely protruding pubic symphysis, the VA is not similar to the posterior slope of the pubic bone.
Specifically, the VA is smaller and the view of the operative field becomes narrower. Therefore, we analyzed that the VA could affect the operative outcomes.
We divided patients who underwent RRP on the basis of the median value of the VA. Matikainen et al. 13 analyzed median value of pelvic dimension, interspinous distance and apical depth to expect operative outcome of RRP and Neill et al. In patients who underwent RRP, the wide VA group had significantly shorter operative times and the complication rate was significantly lower when compared to the narrow VA group.
In contrast, in patients who underwent RALP, there was no difference according to the VA.
Operative time is used as an indicator of efficiency and a quality improvement initiative. 15, 16 Therefore, several studies have analyzed predictors that are associated with longer operative times for RALP. 16 Birkmeyer et al. 17 reported that higher surgeon volume was related to shorter operative times in robot and open RRP. Zilberman et al. 18 identified obesity as an independent predictor of longer operative times in RALP patients.
On multivariate analysis for complications, there were no significantly associated factors. The fact that occurrence of complications is very low may be relevant with this result. On the other hand, for operative time, various factors including VA were significantly associated.
In our study, analysis of pelvic anatomy by using preoperative MRI indicated that it was possible to predict perioperative outcomes such as operative time and complication rates, as well as long-term operative outcomes such as postoperative incontinence. Therefore, the VA was considered as predictive factors. In addition, these anatomic analyses detected by using preoperative MRI did not reveal any difference in patients who underwent RALP. In this respect, the VA will help to decide the surgical approach. In particular, we have been applying the exasperated Trendelenburg position of over 30° to patients with a broad VA to secure a wide operative visual field, recently.
This study has some limitations. Our results are based on a relatively small sample size because the study was performed by using a retrospective design at a single institution. In addition, grouping was distributed relatively unequally. Nevertheless, we were able to demonstrate that the operative time could be predicted, and the surgical approach could be decided, simply by referring to preoperative MRI images.
CONCLUSIONS
The VA observed on midsagittal T2-weighted images could be used to predict the operative time and the occurrence of complication after retropubic RRP, which may indicate the surgical value of retropubic RRP.
